Perturbation of Na+ and K+ gradients in human fibroblasts incubated in unsupplemented saline solutions.
Changes in the intracellular concentrations of Na+ and K+ of fetal human fibroblasts have been followed after replacement of serum-containing growth media with unsupplemented and serum-supplemented saline solution (Earle's balanced salt solution). Incubation in unsupplemented salt solution was followed by a progressive increase of the internal Na+ counterbalanced by a decrease of internal K+, without major alterations of the internal osmolarity. After 3 h incubation the intracellular Na+ and K+ concentrations were 120 mM and 50 mM, respectively. These intracellular ion derangements were not associated with a failure of the (Na+ + K+)-ATPase pump, whose activity actually increased with enhanced intracellular Na+ concentration. Ion changes did not take place when serum (in excess of 0.5%, final concentration) was present in the saline solution and a complete restoration to normal of the Na+ and K+ gradients occurred upon addition of serum to cells previously incubated in plain saline solution. The effects of serum were mimicked by furosemide, thus suggesting that channels sensitive to this diuretic are involved in the movement of Na+ and K+ following fibroblast incubation in unsupplemented saline solution.